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Connection method and connection arrangement 



BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The invention relates to connection of a semi-rigid coaxial cable pro- 
vided with a single-core inner conductor in a high-frequency connection. 

Description of the Related Art: 

[0002] Many electrical units, such as filters used in radio systems, must be 
tuned and tested before actually taken into use. It is thus necessary that in or- 
der to be tested, such a unit, component or machine part can be connected to 
a testing apparatus reliably and in an electrically similar way as to the circuit 
board of the actual system. This is especially important when high frequencies 
are applied. Between the units, components and machine parts there is often a 
coaxial cable, the other end of which is connected to the testing apparatus dur- 
ing testing, and when the unit is combined with a desired system, the end of 
the coaxial cable that was connected to the testing apparatus during testing is 
connected to the circuit board of the system. 

[0003] However, it Is not entirely uncomplicated to connect the coaxial cable 
to the testing apparatus and to the circuit board of the actual system, and thus 
a variety of supplementary parts are required for the connection, particularly 
when simple and inexpensive cable fasteners are to be used instead of expen- 
sive and large connectors. In a test measurement, a coaxial cable can be fas- 
tened by means of a separate fastener, for instance, to a test jig, which com- 
prises a connector for connecting the testing apparatus. The coaxial cable is 
fastened similarly to the circuit board of the actual product as well. This solu- 
tion is associated with many problems. A test measurement requires a sepa- 
rate test jig with connectors, which hinders the measurement and increases 
costs. In addition, the inner conductor of the coaxial cable must be soldered to 
the test jig and the earth conductor must be pressed to the test jig by screwing, 
for instance. Soldering is, however, a slow procedure. A separate test jig also 
produces differences between the connection of the test measurement and the 
circuit board connection during the actual use. This weakens the reliability of 
the measurement and affects the high-frequency properties of the system. 
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SUMMARY OF THE INVENTION 

[0004] It is an object of the invention to provide a connection method and a 
connection arrangement implementing the method in such a manner that it is 
easier to carry out the connection to the testing environment and the reliability 
of the testing improves. This is achieved by a connection method intended for 
a high-frequency connection of a semi-rigid coaxial cable provided with a sin- 
gle-core inner conductor The method further uses an adapter fastener, which 
is intended for both an adapter connection and a circuit board connection, the 
adapter fastener being electrically conductive; the adapter fastener comprises 
a hole which extends through the adapter fastener and to which the coaxial 
cable is fixed; the sheath of the coaxial cable is electrically connected to the 
adapter fastener and a male connection is formed at the adapter fastener by 
means of the inner conductor of the coaxial cable; in the adapter connection, 
the male connection is connected to a female connection of a standardized 
adapter by connecting the inner conductor of the coaxial cable electrically to a 
female contact of the standardized adapter and by connecting the adapter fas- 
tener electrically by means of adapter protrusions to the frame of the standard- 
ized adapter; and in the circuit board connection, the adapter fastener is fas- 
tened by means of circuit board protrusions to a circuit board and the adapter 
fastener is connected electrically by means of the circuit board protrusions to 
the earth of the circuit board; and the inner conductor of the coaxial cable, 
used in the male connection, is connected electrically to a desired electrical 
conductor of the circuit board. 

[0005] The invention also relates to a connection arrangement arranged to 
be used for a high-frequency connection in a coaxial cable comprising a single- 
core inner conductor. The arrangement further comprises an adapter fastener 
intended for both an adapter connection and a circuit board connection; the 
adapter fastener comprises a hole which extends through the adapter fastener 
and to which the coaxial cable is fixed; the sheath of the coaxial cable is elec- 
trically connected to the adapter fastener and a male connection is formed at 
the adapter fastener by means of the inner conductor of the coaxial cable; for 
the adapter connection, the male connection is formed at a female connection 
of a standardized adapter and the inner conductor of the coaxial cable is ar- 
ranged to be connected to a female contact of the standardized adapter; and 
the adapter fastener comprises adapter protrusions for fastening the adapter 
fastener to the standardized adapter and connecting the adapter fastener elec- 
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trically to the frame of the standardized adapter; and for the circuit board con- 
nection, the adapter fastener comprises circuit board protrusions for fastening 
the adapter fastener to a circuit board and connecting the adapter fastener 
electrically to the circuit board; and the inner conductor of the coaxial cable, 
used in the male connection, is arranged to be connected electrically to the 
circuit board. 

[0006] Preferred embodiments of the invention are disclosed in the depend- 
ent claims. 

[0007] The invention is based on providing an end of a coaxial cable with an 
adapter fastener, at which a male connection from the inner conductor of the 
coaxial cable is formed for an adapter and circuit board connection. 
[0008] The method and connection arrangement of the invention provide a 
plurality of advantages. The test measurement and connections between the 
system parts can be simplified and costs can be reduced. Also the reliability of 

the connection improves. 

"i 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] In the following, the invention will be described in greater detail in 
connection with preferred embodiments, with reference to the attached draw- 
ings, in which 

[0010] Figure 1 shows a test arrangement which requires separate testing 
means, 

[0011] Figure 2 illustrates a situation corresponding to Figure 1, whereby a 

coaxial cable Is connected to a circuit board, 

[001 2] Figure 3 shows an adapter fastener, 

[0013] Figure 4 shows the adapter fastener with Its coaxial cables. 

[0014] Figure 5 shows the adapter fastener to which a standardized adapter 

is fastened, and 

[0015] Figure 6 shows a fastener, by which the coaxial cable is fastened to 
the circuit board. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0016] The shown solution is suitable for connecting a high-frequency com- 
ponent or a machine part by means of a coaxial cable to another component or 
machine part. The shown solution is particularly suitable for testing radio- 
frequency parts of a mobile telephone system and for the actual circuit board 
connection without, however, being restricted thereto. 



[0017] Figure 1 shows a prior art testing arrangement. A component or a 
machine part 100 is connected with at least one semi-rigid coaxial cable 102, 
via which the component 100 is tested. The testing arrangement requires 
plenty of testing means, which are, however, not required when the component 
100 is connected to a circuit board of the actual product. They include a test jig 
106 and a connector 112, the required number of which is one or more, de- 
pending on the number of coaxial cables. Each coaxial cable 102 is fastened 
to a fastener 104. With the fastener 104, the coaxial cable is fastened to the 
test jig 106. An inner conductor 110 of the coaxial cable is connected electri- 
cally, usually by soldering, to a conductor 108 on the test jig 106, the conductor 
being electrically connected to the central pole of the connector 112. Soldering, 
which is carried out for testing purposes, delays the testing. The sheath of the 
coaxial cable 102 is connected to the earth of the component 100 and there- 
fore the sheath is connected to an earth conductor 114 of the jig. The earth 
conductor of the jig 106 is connected to the frame of the connector 112, The 
connectors 112 are used for connecting the component 100 via one or more 
connectors 1 1 6 of the testing apparatus to a testing apparatus 1 1 8. 
[0018] Figure 2 shows prior art connection of the component 100 to a circuit 
board 120 actually used. After the test arrangement is dismantled, the coaxial 
cable 102 can be fastened to a circuit board 120 of the actual product by 
means of the fastener 104, which can be the same as in the test arrangement. 
The inner conductor 104 of the coaxial cable 102 is connected electrically to a 
desired contact 122 of the circuit board 120 and the sheath of the coaxial cable 
is connected electrically to the earth 124 of the circuit board. 
[0019] Let us now examine the shown solution by means of Figures 3 to 6. 
Figure 3 shows an adapter fastener 300, which simplifies the test measure- 
ment and eliminates the need for using separate testing means. The adapter 
fastener 300 comprises a hole 302, to which the coaxial cable is placed and to 
the walls of which the sheath of the coaxial cable is connected electrically by 
soldering, for instance. The hole 302 is preferably in the middle of the adapter 
fastener 300, because it is advantageous to have a symmetrical structure in a 
high-frequency range. The adapter fastener 300 also comprises adapter pro- 
trusions 304 to 306 for fastening a standardized adapter to the adapter fas- 
tener. The adapter fastener also comprises circuit board protrusions 308 to 
310 for fastening the adapter fastener to the circuit board. The adapter protru- 
sions 304 to 306 and the circuit board protrusions 308 to 310 are preferably at 



a right angle to each other and have the same or approximately the same 
length. The circuit board protrusions 308 to 310 comprise holes 314. by which 
the adapter fastener 300 can be fastened with screws to the circuit board. Also 
the adapter protrusions 304 to 306 comprise holes 312, which are preferably 
provided with threads for a screw that fastens the adapter and the adapter fas- 
tener to each other. The central axes of the holes 312 of the adapter protru- 
sions 304 to 306 are parallel to the central axis of the central hole 302, but 
compared with the central axes of the holes 314 of the circuit board protrusions 
308 to 310, the central axes of the holes 312 of the adapter protrusions 304 to 
306 are divergent and preferably at a right angle. In addition, the holes 312 of 
the adapter protrusions 304 to 306 and the holes 314 of the circuit board pro- 
trusions 308 to 310 are at an equal or almost equal distance from the central 
axis of the hole 302 intended for the coaxial cable. The adapter fastener 300 is 
made of an electrically conductive material. A suitable material is aluminum, 
which can be plated with silver, for instance. The adapter fastener 300 can be 
used for connecting a radio-frequency signal, in particular, with high power, 
thus allowing the cable to be used with the allowable power. However, the use 
of the adapter fastener 300 is not restricted by the frequency or power of the 
signal, but the restrictions depend upon the adapter used and the desired sys- 
tem to which the adapter fastener 300 is applied. 

[0020] Figure 4 illustrates the use of the adapter fastener 300 in a semi-rigid 
coaxial cable 102 provided with a single-core inner conductor 404, the other 
end of the cable being connected to an electrical component 100. An electrical 
connection 402 between the sheath of the coaxial cable and the wall of the 
central hole of the adapter fastener 300 can preferably be carried out by sol- 
dering. The coaxial cable is cut so that its end is on the same level as the end 
406 of the adapter fastener, except that the inner conductor 404 of the coaxial 
cable extends outside the end 406 to the desired extent, thus forming a male 
connection. The adapter protrusions 304 to 306 can be made narrower in the 
area between the hole 302 intended for the coaxial cable and the holes 312 
provided with threads. The narrowing can be seen in Figure 4 in that the 
adapter fastener 300 seems to consist of three similar round bars symmetri- 
cally attached to each other, and in the middle of these bars there are holes 
302 and 312. Due to the narrowing, conduction of heat to the adapter protru- 
sions becomes weaker, and thus the soldering can be carried out more rapidly 
and the need for soldering power becomes smaller. Because of the narrowing, 
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the adapter protrusions are also at least almost high-frequency symmetrical 
with the circuit board protrusions, because they have similar cross-sections. 
The high-frequency symmetry, for its part, improves the reliability of the con- 
nections, since the impedance is the same in the actual connection and in the 
test arrangement. 

[0021] Figure 5 shows an adapter connection. An SMA adapter, for instance, 
can function as a standardized adapter 500. The adapter 500, which com- 
prises a female connection at its end on the side of the adapter fastener 300, is 
pressed to the adapter fastener 300 so that the inner conductor of the coaxial 
cable is inserted into a contact hole 504 of the female connection, connecting 
the inner conductor and the female connection electrically to each other. As 
the adapter fastener 300 and the adapter 500 are fastened to each other with 
screws, electrical contact is also formed between the adapter fastener 300 and 
the frame of the adapter 500, functioning as earth contact. The adapter frame 
and the contact hole 504 of the female connection are separated electrically 
from each other by means of an insulator 508. The adapter use according to 
claim 5 is suitable, for instance, for testing a component or a machine part. In 
this case, a connector of the testing apparatus is fastened to the adapter 500 
by utilizing potential threads 506, quick-disconnect connectors or the like of the 
adapter, for instance. Unlike in the figure, there can also be a male connection 
or a fixed cable connection on the side of the adapter 500 facing towards the 
viewer in Figure 5. 

[0022] Figure 6 shows a circuit board connection. The adapter fastener 300 
is fastened with screws 602 through the holes in the circuit board protrusions 
308 to 310 to the circuit board 120 of the actual product. Simultaneously the 
circuit board protrusions 308 to 310 are tightly pressed against earth conduc- 
tors 604 on the circuit board 120. The inner conductor 404 of the coaxial cable 
102 is connected electrically to its conductor 606 on the circuit board by solder- 
ing, for instance, or by using a separate central pin on the circuit board. 
[0023] Although the invention is described above with reference to the ex- 
ample according to the attached drawings, it is obvious that the invention is not 
restricted thereto, but can be modified in various ways within the scope of the 
inventive idea disclosed in the attached claims. 



